Immunohistochemical and in situ mRNA hybridisation techniques to determine the distribution of ion channels in human brain: a study of neuronal voltage-dependent calcium channels.
The molecular, structural and functional characterisation of ion channels in the CNS forms an area of intense investigation in current brain research. For strategic and logistical reasons, rodents have historically been the species of choice for these studies. The examination of human CNS tissues generally presents the investigator with specific challenges that are often less problematic in animal studies, e.g. post-mortem delay/agonal status, and thus both the experimental design and techniques must be manipulated accordingly. Since much pharmaceutical interest is currently focused on neuronal ion channels, the examination of their expression in human brain material is of particular importance. We describe here the details of methods that we have developed and used successfully in the study of the expression of voltage-dependent calcium channels (VDCCs) in human CNS tissues. Presynaptic neuronal VDCCs control neurotransmitter release and are important new drug targets. They are composed of three subunits, alpha 1, beta and alpha 2/delta and multiple gene classes of each protein have been identified. Little is known, however, about the distribution of neuronal VDCCs in the human central nervous system, although initial studies have been performed in rat and rabbit.